Hazen and Sawyer, P.C.
EN AN D MYER 444 Lewis Hargett Circle, Suite 260

Environmental Engineers & Scientists Lexington, KY 40503
859 219-1126

Fax: 859 219-1134

March 12, 2009

Jennifer Spradlin

Pretreatment Coordinator
Surface Waters Permit Branch
Kentucky Division of Water
200 Fair Oaks Lane, 4™ floor
Frankfort, KY 40601

Re: Local Discharge Limits
Eastern Regional Water Reclamation Facility
H&S Job No. 30005-003 028

Dear Ms. Spradlin:

We are submitting for Sanitation District No.1 the proposed local limits for the
Eastern Regional Water Reclamation Facility, which is located in Alexandria and owned
and operated by Sanitation District No.1. We have also enclosed the EPA model
calculations and the input data that was used in the model. The proposed limits are the
same as were previously discussed with you and have been reviewed and agreed to by
SD1.

The ERWRF is a new facility and has been in operation approximately 1.5 years.
The agreement with the Kentucky Division of Water (KDOW) was to use the local limits
developed for the Campbell County Industrial Park WWTP until the ERWRF had been
in operation for a minimum of 1 year when treatment data would be better known.
Following KDOW'’s request we gathered information relevant to the ERWRF and have
calculated the proposed limits for your review and approval.

SD1 also has developed a new surcharge rate structure for the ERWRF and we
have enclosed a technical memorandum related to that for your information.

If there are any questions on the material enclosed, please contact me at your
convenience.

Very truly yours,

HAZEN AND SAWYER, P.C.
F# 2

Jerry McClary
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CC:
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Sarah Griffith, SD1 encl.
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HAZEN AND MWYER

Environmental Engineers & Scientists

Technical Memorandum

To: Jennifer Spradlin, KDOW .i
From: Jerry McClary, Hazen and Sawyer
Copies: John Clark, SD1

Sarah Griffith, SD1
Date: March 12, 2009
Subject: ERWRF local discharge limits - H&S project # 30005-003 task 028
Introduction / Purpose

The Sanitation District #1 of Northern Kentucky constructed and placed into operation the Eastern
Regional Water Reclamation Facility (ERWRF) in September of 2007. In discussions with the
Kentucky Division of Water (KDOW), related to the initiation of new local discharge limits, KDOW
issued a proclamation that the ERWRF could operate under the existing local limits that were
authorized for the Campbell County Industrial WTTP for a minimum period of one year with the
understanding that new, respective local limits would be calculated for the ERWRF, based on its
actual treatment capabilities. The major difference related to the local limit’s calculations is the
receiving streams for the two WWTP’s. The Campbell County WTTP utilized the Licking River with
its higher volume of flow for a receiving stream while the ERWRF discharges in the much smaller
body of water, Brush Creek. Brush Creek is on KDOW’s 303 (D) list as an impaired stream. The
differences in the volume of water to serve as dilution, has an impact on the final local limits.
Normally the smaller the stream flow, the potential for more stringent local limits.

Local Limits Criteria

Calculation of the proposed local limits used the existing water quality data (year 2006) as provided
by KDOW, the EPA’s “Guidance Manual on the Development and Implementation of Local
Discharge Limitations under the Pretreatment Program”, and data analyzed for influent, effluent and
non-industrial pollutant concentrations. The accumulated data was inserted in the EPA’s calculation
model and evaluated for the more stringent category. Six categories were relevant in this model
calculation, NPDES daily limit, NPDES monthly limit, Activated Sludge Inhibition, Nitrification
Inhibition, Chronic and Acute factors. The ERWRF disposes of its waste sludge by landfilling and the
waste sludge categories are not relevant for this application. Based on the EPA model, the
recommended limit for two pollutants, cadmium and selenium were before capable detection limits
and a discussion with KDOW allowed the use of the detection capability as the local limit. The
recommended limit for chromium was actually less stringent than the “old” limit for the Campbell
County WWTP and KDOW issued authorization to use the more stringent limits as provided by the
model.
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The limit for chlorides is a concern as the water quality limit for Brush Creek is 600 mg/l and the
ERWREF does not have the capability for chloride treatment. This is standard for activated sludge
WWTP’s as the treatment of chlorides is not a normal practice and it is considered a “pass — through”
pollutant. A mass balance approach was utilized for calculating the chloride limit as the non-industrial
wastewater was tested for chloride concentrations and compared to the allowable industrial
concentration. The non-industrial contribution is considered not to be controllable and so the mass
loading from this source is considered a “given”. The total allowable mass loading was calculated
with the non-industrial contribution subtracted from the total. The remaining is assigned to the
industrial contribution, which in this case there is only one permitted industry, Sara Lee. On a
conservative approach, the calculation of the mass loadings from the two sources, industrial and non-
industrial looked at a period when the ERWRF influent flow was low ( June 2008 — 1.151 mgd) and
the discharged flow from Sara Lee ( June 2008 - .283 mgd) was a larger contributor. A review of past
ERWREF operating data indicates that the influent chloride concentration averages 608 mg/l with the
effluent concentration averaging 583 mg/l. This can lead to the thought that some reduction is taking
place in the treatment facility but this would be contrary to recognized practice.

As was reviewed in the one year operating data, the effluent chloride concentration averages very
close to the water quality limit of 600 mg/l with very little margin for error. The EPA normally
recognizes, (and even requests) the use of safety factors. In this case a safety factor of 20% was used
in the calculation of the monthly average limit for chlorides with the daily maximum limit not using a

safety factor.

Local Limits Calculation
The attachments provide a summary of the input data which includes:
e  Water Quality Data
e Non-industrial Wastewater Pollutant Concentrations
o ERWREF Influent Pollutant Concentrations
e ERWRF Effluent Pollutant Concentrations
o ERWREF Pollutant Removal Efficiencies
e Activated Sludge Inhibition Threshold Levels

Also included are the EPA model calculations with the category levels and proposed local limits.

Conclusion

The local limits for the ERWRF were calculated based on EPA recommended and accepted
procedures utilizing actual and documented EPA data. Procedures and practices were discussed with
KDOW and it is felt that based on past ERWRF operating information that the proposed limits shall
meet their intended purpose. It is realized that major changes in wastewater type or operating
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conditions may impact the established limits, which allows a reopening clause to be in effect during
their authorization. The following are the recommended local limits for the ERWREF:

Pollutant Limit
Arsenic 395 mg/l
Cadmium 015 mg/l
Chromium 1.258 mg/1
Copper 204 mg/1
Lead .044 mg/1
Mercury .0005 mg/1
Nickel 454 mg/l
Selenium .04 mg/l
Silver .096 mg/1
Zinc 317 mg/l
Cyanide, A 178 mg/1
pH 5.0-10.0su
Water Temperature 104 degrees F
Grease and Oil, T 100 mg/1
Chlorides, daily maximum 2,000 mg/1
Chlorides, monthly average 1,522 mg/l



HAZEN AND MWYER

Environmental Engineers & Scientists

Technical Memorandum

To: Jennifer Spradiin, KDOW
From: Jerry McClary, Hazen and Sawyer
Copies: John Clark, SD1
Sarah Griffith, SD1
Date: March 12, 2009
Subject: ERWRF pollutant surcharge rates - H&S project # 30005-003 task 028
Introduction / Purpose

The Sanitation District #1 of Northern Kentucky requested assistance from Hazen and Sawyer to
prepare surcharge rates for compatible pollutants of CBOD, TSS, NH3-N and P as calculated for the
ERWRF. The ERWRF was designed to treat the listed pollutants at standard normal domestic
concentrations and any variance from the standard pollutant strength can increase the cost of operating
the facility. It is commonly recognized that the treatment of pollutants incurs a cost for operations and
maintenance (O&M) and this cost is usually looked at as the cost per pound for all expenses that can
be traced directly to the actual treatment process and the maintenance required keeping the treatment
system effectively functioning. Miscellaneous costs, such as administration, grounds maintenance,
office supplies, etc. are not considered directly connected to O&M costs. Each discharger to the
ERWREF is expected to pay their fair share of the O&M costs and surcharge rates are utilized to
balance out the fair share policy.

Surcharge Criteria

The USEPA recommends that SD1 place into effect maximum pollutant concentrations for raw
sewage and consider all concentrations above that level to be greater than normal domestic sewage.
These set levels will be conservatively established where a standard residence can comply. Normally a
discharger that exceeds these levels is either a commercial or industrial business. It is felt that any
discharge containing higher pollutant concentrations than standard domestic wastewater is resulting in
higher treatment costs and without a surcharge would not be paying their fair share of the costs. This
procedure is highly recommended by the USEPA with it being recognized as a standard practice. The
following are the recommended maximum pollutant concentrations before a surcharge rate would be
implemented:

e BOD 240 mg/1
e TSS 300 mg/1
e TKN 30 mg/l
o P 10 mg/1
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Surcharges would be calculated on the respective individual discharge based on a mass loading where
the dischargers flow is used in conjunction with the degree of the concentration exceeding the
established limit to calculate the total surcharge. The pounds of the pollutant exceeding the accepted
amount will be billed at a calculated cost per pound as derived in this evaluation.

Surcharge Rate Calculation

There are four basic steps in calculating a surcharge rate for the given pollutants. The following
provides a summary of those steps, to be followed by a description of how they were utilized in this
evaluation:

o Step 1 — Calculate the average influent pollutant concentrations and convert them to total
pounds of pollutant per year.

e Step 2 — Review the annual budget to operate the ERWRF and establish the designation of
what costs are directly related to operation and maintenance for treatment of the compatible

pollutants.

e Step 3 — Establish the portion of the applicable operations and maintenance costs that are
directly associated with each process unit.

e Step 4 — Calculate the cost per pound to provide treatment and maintenance for each
respective pollutant.

Step 1 — Pollutant Concentrations — SD1 provided to Hazen and Sawyer the ERWRF monthly
average raw sewage influent concentrations for Biochemical Oxygen Demand (BOD), Total
Suspended Solids (TSS), Total Kjeldahl Nitrogen (TKN), Phosphorus (P), and the average daily flow.
Hazen and Sawyer used this data to arrive at a daily average concentration and then to arrive at the
pounds per day of each pollutant. The average pounds per day of pollutant was multiplied by 365 days
to estimate the total pounds treated per year. The data included the period form November 2007
through August 2008.(sce exhibit 1-A). The estimated treated pollutant pounds per year is:

BOD 1,089,194 Ibs
TSS 1,092,115 Ibs
TKN 75,346 Ibs
P 33,216 1bs

Step 2 — O&M Budget Review - Hazen and Sawyer reviewed the ERWRF’s annual operations and
maintenance expenses and separated the expenses that are directly related to the treatment and
subsequent maintenance required to sustain the effective treatment. A number of costs are incurred
with owning and operating a WWTP, but some costs such as general administration, office supplies,
grounds maintenance and vehicles are not considered directly related to O&M. Exhibit 1-B provides a
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summary of the expenses considered directly related to the treatment on the four listed pollutants. The
budget period evaluated encompassed the same periods as the pollutant concentration data with the
exceptions of sludge/grit disposal and chemicals. These two items utilized more recent accounting
data from July 2008 - October 2008 because the ERWRF’s respective phosphorus and sludge
treatment facilities were not fully in effect at the time of the earlier accounting as they take longer to
initiate full operation. It is felt that the expenses utilized provide a fair accounting of the actual O&M

costs.

Step 3 — Assigned Treatment Costs — A WWTP is designed with a grouping of different treatment
facilities, each with a respective purpose. Each facility is related to a different form of treatment and a
different effect on the pollutant. Exhibit 1-C provides a breakdown of the assigned O&M costs for
each treatment facility. As can be seen in the exhibit, the following annual pollutant treatment costs
are estimated:

BOD $303,865
TSS $268,514
TKN $68,386
P $21,251

Step 4 — Surcharge Calculation — The final step is to utilize the data evaluated and calculate a fair
and justified surcharge rate. The calculation involves determining the actual direct O&M cost to treat
the pollutant based on cost per pound. The following provides the recommended surcharge rates:

Pollutant Ibs/year treated Cost to Treat Surcharge Rate/lb
BOD 1,089,194 $303,865 $.28

TSS 1,092,115 $268,514 $.25

TKN 75,346 $68,386 $.91

P 33,216 $21,251 $.64
Conclusion

The surcharge rates for the ERWRF were calculated based on EPA recommended and accepted
procedures utilizing actual costs and pollutant loadings. The reasoning behind surcharge rates is that
everyone pay their fair share for treatment costs and it is felt that concentrations in excess of standard
domestic concentrations are beyond the normal cost and the extra cost should be bore by the
respective wastewater discharger.



abeiane Ajyjuow
xew Kjep

|2A8] uonodslep

[CYETRTLAEESET)

8110
LLE0
9600
100
12514Y]
G000°0
v0°0
¥0C0
[41 %4
5000
S6€0

86C'C
004
4 0l
00L-09
L0
viv0
¢e00
210
85¢C'L
G0000
¥ZLo
oveo
8Gc'lL
00
143"

pajeinojen Aiesodwa)

[°PON Vd3

SepLoYD

1 110 pue aseaio)

ainjesadwa |
Hd

Y ‘apiuekd
ouiz

JoAlIS
wnuyes
[99IN
Anoiapy
peaT
Jaddon
WNIWolyD
wniwpen
oluasly

jueinjjod

/Bw ‘spwi jes01 pasodold

JHMY3



ajnoe
ajnoe
ajnoe
ajnoe

ajnoe
ajnoe
ainoe

ajnoe
ajnoe
eu
ajnoe
ajnoe

uopesysnp

00Z°L
yv96v¥1°0
€v6S00°0

¢00

¥..G8G5°0
21000
covLL'o

¢co0
GZ6.10°0
eu
G8.200°0
¥eo

whnuwixep

oluoayd 009
dluoayds yvo6v1°0
eu eu

dluoays G000
dluoays LZ1S90°0
SMAd HH 15000070
dluoayds evvrv00°0
dluoayo ¢Ss00°0
dluolyo €L9110°0
SMd HH 6C'LLL
dluoayds 62€000°0
dluoayds SL°0

uopesynisnp abelany

I/Bw ‘ejeq Apjenp t93epy
JUMY3

sapuLojys
oulz

JBA|IS

wniues

[e10} ‘9%0
uogleoolpAy ‘%0
ISXOIN

AinoJg|

pea

1 ‘opiueiy

v ‘opiuel)
Jaddop

wniwoayo
wniwpen)

olussly

juelnjjod



cel
0Ge0
1000
290070
g€eeece
G
G000
100000
100°0
G000
6¢€0°0
0v0°0
2000
1000
2000

abeiany

9°G8
¢l00
G000°0
100

G000
10000070
10070

¢e00
100
100°0
100

800¢/0L/6

1070
¥4

G000
G000

800¢/6/6

vl
€800
1000

G000
0000
10070

6800
Lv0°0
G000
1000
S00°0

8002/c/6

Gol
¥68°0
G000°0
100
L6l '8¢
G G
9000
¢10000°0
100°0
G000
G000
691070
G000
100°0
G000

800¢/2/6 800z/62/8

apjoe :uoneso] sjdwesg
ele(] J9Jema)SeAA |eLIISNPUl-UON
JHMA3

SapLojyo
oulz

JBAIIS

wniuies

|e10} ‘'9%0
uoquesolpAy ‘990
[S4OIN

Analsy

pesT

1 ‘opiuel)

v ‘apiuei)
Jaddop

wnjwouayn
wnjwpe)

olussly

juejnjjod



0009'G¢
€eoe’s
0000029

00100
S/L1°0
06000
90000
090000°0
0coo0
05000
05000
69900
01000
29000

abelany

809

100
681°0
100
2£2000°0
¢L000°0
G0€00°0

81800
1000
100

8002/0L/6

961

S000
S00°0

800Z/6/6

FA4Y)

100
<910
£6900°0
S0000
9200000
612000

92900
10070
S00°0

800z/¢/6

9'9¢
S0'S

S00°0
S00°0

8002/2/6

0co

L00
GG1L00°0
266000
690000

GE0000°0
81€00°0

£980°0
1000
S00°0

8002/62/8

90¢
¥0'9

S00°0
S00°0

800Z/82/8

Juanyu)
SHMH3

[el0] ‘980
uogiesolpAH ‘990
sapuolyo
Hd
wnjus|es
ouiz
wnjuoy)
JeAIIS
Anosapy
pes
v ‘apluel)
apluei)
Jaddop
wnjwpen
oluasly
I/Bw -ueynjiod



0000°S
00005
€eeeo8y

00100
06S0°0
49000
€000°0
100000°0
01000
FASTAY
81200
45000
01000
29000

obelony

€85

100
€900
100
S000°0
S000000°0
1000

G000
1000
100

8002/0L/6

S00°0
G000

800Z/6/6

8¢

100
290’0
G000

91000000
1000

£00°0
100’0
S00'0

800z/€/6

9690°0
7900

8002/2/6

2514

100
LS00
5000

G000°0
G000000°0
100°0

S00°0
1000
G000

800¢/62/8

wnw

G000
G000

800z/82/8

juaniyg
EbTNNCE

[B]OL ‘D0
uoq.esoIpAH ‘9R0
$8puUouoD
Hd
wnusies
ouiz
wn(wotyd
IBAlIS
AinoJsy
pesn
v ‘opiueln
apiuein
Jaddog
wnjwpen
BT
/6w ‘ueynjjog



ERWRF Pollutant Removal Efficiencies

Pollutant

Pollutant

Arsenic
Cadmium
Chromium
Copper
Cyanide, A
Cyanide, T
Lead
Mercury
Selinium
Silver

Zinc

EPA
Activated Sludge

45%
67%
82%
86%
69%
69%
61%
60%
50%
75%
79%

Dry Creek
Tested

0%
0%
26%
91%

67%
98%
0%
50%
50%



ERWRF
EPA Activated Sludge Inhibition Threshold Levels

Pollutant Activated Sludge Nitrification
Arsenic 0.1
Cadmium 1.0 5.20
Chromium 1.0 0.25
Copper 1.0 0.05
Cyanide, A 0.1 0.34
Cyanide, T 0.1
Lead 0.1 0.50
Mercury 0.1
Nickel 1.0 0.25
Selinium
Silver 0.25

Zinc 0.3 0.08
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